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METHOD FOR RECOVERI NG CYCLOHEXANONE OXI ME BACKGROUND
OF THE INVENTION Field of the Invention 5 The present
invention relates to a process for recovering

cycl ohexanone oxinme contained in the residue

remai ning after vaporizing a liquid cycl ohexanone
oxime by heating. 10 Description of the Related Art
e-caprol actam (hereinafter referred sonetines to as
"| act amt' ) METHRD o RECONERENG| SY ARPHRAANIE OXJME

synt hesi ze nylon-6 used in the production of fibers
and engineering plastics. As a process for producing
| actam 15 a process_of carryig% out_a v%gor-phase

Beckmann rear r aiffemiN e 28t Fh tRYHY T yaseous

c Qgﬂ ex noge oxinme as a starting material is known.
Ené PhpbPe phAsE Bs¥kmann rearrangement reaction

first, Liquid 1 oh j ' I 2
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evapor a y i'ng usin evapor a
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during t step of "vapori Zing by heating to produce

t &)y Zea®9n8.by-product since it is inferior in
thernostability. - 1 It is necessary to renove tar
out of the systemin the

Description of the Related Axrt

e-caprolactam (hereinafter referred sometimes to
asgs “lactam”) is a monomer which is mainly used to
gynthesize nylon-6 used in the production of fibers and
engineering plastics. As a process for producing lactam,
a procesg of carrying out a vapor-phase Beckmann
rearrangement reaction using a gaseous cyclohexanone
oxime as a starting material is known.

In the vapor-phase Beckmann rearrangement reaction,
first, a liquid cyclohexanone oxime is usually
evaporated by heating using a wetted-wall evaporator to
obtain a gaseous cyclohexanone oxime (refer to
US2002/0143181A1). However, cyc¢lohexanone oxime may
cause thermal decomposition or thermal condensation
during the step of wvaporizing by heating to produce tar

as a by-product since it is inferior in thermostability.



formof a residue since it causes clogging of the
wetted-wal |l evaporator. In this case, there arises a
problemthat the liquid cycl ohexanone oxinme is also 5
renmoved out of the systemtogether with tar and thus
gaseous cycl ohexanone oxi me cannot be obtained in high
yi el d. SUVWARY OF THE | NVENTI ON 10 Thus, an object of

L1, Drosent Lovent on L5, 10 PEoKi e RPISERSS, (O pue
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di %ééédsﬂg:ygi%héﬁmﬂé Nhe 1785 I BB UNBBT oBE H1 @SS UITe high
| ower than the pressure upon vaporization by heating,
angd;.ygcovering cycl ohexanone oxine contained in the
residue. Furthernore, the present inventors have
tested condensing a cycl ohexanone oxi nme gas by a
condenser so 25 as to recover a cycl ohexanone oxi ne
gas separated by -sUMMPARIYSOF| THEI DNVENTIEN a | ow
pressure in a liquid state in

Thus, an object of the present invention is to
provide a process for efficiently recovering
cyclohexanone oxime from the residue remaining after
vaporizing the liquid cyclohexanone oxime by heating,
using a simple and easy process, while taking account of
the thermostability of cyclohexanone oxime.

Under these circumstances, the present invention
provides a process for recovering cyclohexanone oxime,
which comprises vaporizing a liquid cyclohexanone oxime
by heating to obtain a cyclcohexancone oxime gas (Al),
distilling the remaining residue under a pressure lower
than the pressure upon vaporization by heating, and
recovering cyclohexanone oxime contained in the regidue.

Furthermore, the present inventors have tested

condensing a cyclcohexanone oxime gas by a condenser sSo

as to recover a cyclohexanone oxime gas separated by
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i ght of handiness in the case of reusing the
recovered cycl ohexanone oxi ne. However, they have
found that when a cooling nmediumat a tenperature of

| oner than 90C is 5 used, a crystal of cycl ohexanone
oxi me may be deposited in a condenser thereby causing
clogging in the condenser since cycl ohexanone oxine
has _a hjgp nmelting point of 90C. Fuyrtherpore, when |,
hot SR BrLat O FBABEr &t e RFCS06E P Ri GRAF G sy 11
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o coHE @SRRI RERBS i O HE ChrORRCIDP CRR ohRNERE
. Bsiti o tHe “amodiit O
et SRy Brof et ARond BV RS niBed hEtm S L JERSY wien
058 ST par'ati very ™
ot (T ubat et EEa Rk amnerm e ayRie, PR b 7T 0

9a“g%§%,‘é é%%%ogftggcfgﬁgighoné§cgg%%rﬁgﬁdbeaﬁgﬁg%ited

in cases, ere S a problemthat a " continuous
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cycl ohexanone oxine. It is consider that the
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to normal ‘pressure or higher so as to reduce the
unconedensedrgasrmbes, hateaicer wate henpetaipi@tafre of

90C or higher is used as the cooling nedium of the

condensesr HiyHaratiscaseqd £ odusidldmgofnetihemt @af the

conmponent as the by-product is pronoted. The present

i N'veohdessP5 drawe itot prsveet yoxtatdiledieposation, sohwe

these problens, - 3 .
amount of uncondensed gas increases, resulting in non-
negligible recovery loss since cyclohexanone oxime has a
comparatively high vapor pressure. Also, crystal
deposition in an effluent gas piping cannot be avoided,
thereby causing clogging of the piping. As described
above, in both cases, there was a problem that a
continuous stable operation is obstructed by
crystallization of cyclohexanone oxime. It is considered
that the operation pressure upcn distillation is
contrclled to normal pressure or higher sc¢ as to reduce
the uncondensed gas when hot water at a temperature of
90°C or higher is used as the cooling medium of the
condenser. In that case, production of the tar component

as the by-product is promoted. The present inventors

have intensively studied so as to solve these problems,
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thus providing the follow ng inventions. (1) A process
for recovering cycl ohexanone oxi me, which conprises
vaporizing a |liquid cycl ohexanone oxine by heating to
obtain a cycl ohexanone oxinme gas (Al), 5 distilling

t he remaining residue under a pressure |lower than the
pressure upon vaporization by heating, and recovering
cycl ohexanone oxinme contained jn the residue. (2) The
pr GEBE sPFRFLH gty A LeEtBRe A BHe BXi'me  accor di ng

wherein the distillation_ i

Egﬁ o't ] Lo ssdre SR eftppactine.
(3 i na:
Cy TR SABRE  neborabpd Rl TSP R oG RYe ;Oime

sgs v .
oX1 ne - accordi ng par dgr ap or 2,

whet epga&&%%&m@g@lﬂs c9§ggﬁ?%%g%r§é°@xi%%p%5§t el py

di St Irng the residue is into contact wth

R s i s A o T

cy ¢hoheXaR0RE: OXI M Jpdn “8E¥E:8E: ol Dy Harpnacessdf or
recovering ctycl ohexanone oxinme 20 according to

pa&%@:&@@?iﬂ? %dy&oﬁMa@_ Fene bRemeyedohexaiione thxi Fesjase.

(A2) separated by distilling the residue is condensed

by (@) condrasgeroddssmiicah raceoetimgy apdidimxancds ofioe

hi gher circulates to obtain a cycl ohexanone oxi ne

condensdtirgl tgubalrz{dA3)phand) anwheceoidarisediistillation is

cycl ohexanone 25 oxine gas (A4) obtained

si maktrandoust yundebreopgessimeoof 1.4 to 10 kPa (absolute
pressure) .
(3) The process for recovering cyclohexanone oxime
according to paragraph 1 or 2, wherein a cyclohexancne
oxime gas (A2) separated by distilling the residue is
brought into contact with a solvent capable of
dissolving cyclohexanone oxime to cbtain a cyclohexanone
oxime solution, and then cyclchexanone oxime is
recovered.
(4) The process for recovering cyclohexanone oxime
according to paragraph 1 or 2, wherein the cyclohexanone
oxime gas (A2) separated by distilling the residue is
condensed by a condenser in which a cooling medium at 90°
C or higher circulates to obtain a cyclchexanone oxime

condensate liquid (A3) and an uncondensed cyclohexanone

oxime gas (A4) obtained simultaneously is brought into
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- 4 contact with a solvent capabl e of dissolving
cycl ohexanone oxine to obtain a cycl ohexanone oxi ne
sol ution, and then cycl ohexanone oxine is recovered.
(5) The process for recovering cycl ohexanone oxinme 5
according to paragraph 3 or 4, wherein the
cyclohexanone oxime gas (A2) or the cycl ohexanone
oxi me gas (A4) is _ brought |nto contact_with the
deV%ﬁFtowlFHeas%ﬁ¥%ﬁ%¥(ﬂapag €o8Fi AYSHONASThe present
|nve on exerts the effect .of bein 10 capabl e of
OB RAEYF o e DS Fn%{cg%%m}o Ay
rati.o, .sinply.and ea&l /s fron1a m xt u
cfalaﬁéﬁegnoﬁéd B R S
vaRar! 2itnd hPSeLLsu L Guelohex g 5o PLITE AR 3, 48L

onen rive fron1cyc|o e oXIi reover,

1 n e i,NV I
e
t eRgfaiLe (’A( o@'t_sr&'le thenthlkxd8ghadakigh ffs tha) is
resul ting cyclohexanone oxi me can be suppressed since

t he-diggicdyacbScehsddd edn whdesodvhAW & agfiifirthide of
addi tion, by bringing 20 cycl ohexanone oxi ne separ at ed

bﬁiim&uuhbabb@p,under a |ow pressure into contact
with a solvent capable of dissolving cycl ohexanone
oxi me t ghebpatsert cisloanaxanerert oxtii® sfiadd @i, beting
beconmes possible to recover cyclohexanone oxine in a
| ipiatblst af echbaimisypprdsdiengnone oxime in a high
recovery ratio, simply and easily, from a mixture of
cyclohexanone oxime obtained as the residue after
vaporizing the liquid cyclohexanone oxime and a tar
component derived from cyclohexancne oxime. Moreover,
according to the present invention, cyclohexanone oxime
can be separated at a comparatively low temperature and
also thermal degradation of the resulting cyclchexanone
oxime can be suppressed since the residue is distilled
under a low pressure. In addition, by bringing
cyclohexanone oxime separated by distillation under a
low pressure into contact with a solvent capable of
dissolving cyclohexanone oxime to obtain a cyclohexanone
oxime solution, it becomes possible to recover

cyclohexanone oxime in a liguid state while suppressing

agglomeration (crystal deposition) of cyclohexanone
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25 aggl oneration (crystal deposition) of cycl ohexanone
- 5 oxine in the condenser or the piping connected to
the condenser, and thus handiness in the case of
reusing the recovered cycl ohexanone oxi me can be

i nproved. By reusing the cycl ohexanone oxi ne obt ai ned
by the 5 present invention as a raw material for
production of |actamthrough the vapor-phase Beckmann
r ERrMEngenehe CP%@%@?%&}”%ﬁ%eepﬁééﬁgoFo%ﬁﬁ?Eﬁ%éﬁhﬁmé
of establishing a roducti on process of |actam which
hHAT Y | F‘Pgaﬂ“b% hafineeendy bhecHRedHek e ng the
oxi me _as raw. material and 10 is excellent jn
pr’%edi?é’ﬁr\%gt FYFSORPRT St BRI BR B@Eﬂ‘?ﬁiﬂ ON OF

THE DRAW NGS Fi g. [ f hart show
enbodingﬁtrs?séggﬂégéz:g?'%%Q%éggée?fﬂg¥gq%ﬁ%%%@aﬁgnghe
Oﬁhfé%e%% ‘iﬁge&?i&g esen I#S%V%%E'egﬁal FEOr Grddudt iOWs
chart” show ng anot her enbodi nmen of "a ocess ftor

r ecver %%ré}}{%hogﬁ%(;\%-%a% BE ckfignn P gement

I nventi on. chart show ng sti

anQther; on20¢ gEbEEFfENt 0 A nRr 0688814 06 FE&HOMANIRA NG a
cycl ohexanone oxine of the present invention.

Dasedupiciion ghoReierenca Numeiaish 299 hRyanaatiohtion
101: Vacuumdistiller
efficiency of cyclchexanone oxime as a raw material and

is excellent in productivity is also exerted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow chart showing one embodiment of a
process for recovering cyclohexanone oxime of the
present invention.

Fig. 2 is a flow chart showing ancther embodiment
of a process for recovering cyclohexanone coxime of the
present invention.

Fig. 3 is a flow chart showing still another
embodiment of a process for recovering cyclohexanone
oxime of the present invention.

Description of Reference Numeralsg

100: Evaporator
101: Vacuum distiller
102: First stage condenser




25 102: First stage condenser - 6 103: Gas-liquid
contactor 104, 106: Punp (vacuum punp) 105: Cooling
unit 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON The
process for recovering cycl ohexanone oxi ne of the
present invention is a process for recovering

cycl ohexanone oxine fromthe residue remaining after
vaporizing a liquid cycl ohexanone oxinme by heating so
as 10t8% obt ai n @2eytl@hek 1 @cserme gas (Al) used as
araw material in the production of e-caprolactam by
a vapdtt: pgifse BBERBmAATEEY P¥F&énment reacti on.
Specifically, the {esidue is a mxture of

cycl oh&Xanone ox{Ae H# Witar conponent conposed of a
thermal | y deconposed product of 15 the cycl ohexanone
oxime, and the present invention pertains to a

f . i
Separating 11 oRPE G AT THr e AV aRorE: hR BFVPREY qui o

ar a _ Evapor '
cbiaining (e PEEFBRE T2 nat Ty g0 KT orer an® (e ©f

stat etﬂ@%fx%ste%]% REGSSHLEn | S5 NPl RAUGEE o NABBLYor fhg
state of normal pressure to an'increased pressure.

Speci ¢y Callekan@haPsk ht Ofrdid QR rice@d 30Ut rBiai RER i er

at a tenperature of 130 to 170C under a pressure of

101 toadda ke Gabsghul ecypdBSSRbne oxime by heating so as

10 to obtain a cyclohexancne oxime gas (Al) used as a raw
material in the production of e-caprolactam by a vapor-
phase RBeckmann rearrangement reaction. Specifically, the
residue is a mixture of cyclohexanone oxime and a tar
component composed of a thermally decomposed product of

15 the cyclohexanone oxime, and the present invention
pertains to a process for recovering cyclchexanone oxime
by separating from the mixture.

Evaporation of the liquid cyclohexancne oxime by

heating in the case of obtaining the residue is usually

20 carried out in a state where the pressure is not reduced,
namely, a state of normal pressure to an increased
pressure. BSpecifically, evaporation is carried out by
heating at a temperature of 130 to 170°C under a

pressure of 101 to 140 kPa {absclute pressure).

25 In the present invention, the residue is distilled
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25 In the present invention, the residue is distilled
- 7 under a pressure which is |ower than the pressure
upon vaporization by heating for obtaining a

cycl ohexanone oxine gas (Al) (hereinafter referred
sonetines as to "Low Pressure"”) . Since cycl ohexanone
oxime can be S separated at a conparatively | ow
tenperature by distilling_under Low Pressure, thernmal
defgicsdafi BEeBPure HEhids dist iRty B eXeh dHeE S e UESR
be suppressed, and thus a high recovery ratio_can be
ACIPETOaACROR Y AIRATCLRG £RE GPSEITIE | DIEA L HEEFEPas) v
carried out under reduc 10 _pressure of 1.4 tao 10 kPa
(A eas BLE s R et GBERT R AT A 85 Bokpa
(ahsol yte pressure).. \Wen_ t ressure .upon

(ST PErBRERLl o5 irSN, CE P are IR 8 Ren Bods 1o

AR ALTE et aRh A M e G T o

onis er nal I‘on of

((:y 's%*lmﬂgnsn&&r&?o&% hQ‘ePrQﬁ@?rQallcli- -dEmenakyr e

8 .
Istillation tenperature) upon distillation is

prﬁi&%@h}iﬁ%\ﬁ%@@lé&ﬁa}%e 2REmAEDESn 1 efgditdlakeli Ofha
90 to 125C. en the distillation tenperature is

| QuRfs tahaR gB0Le csYEPhexanPrRanOxkNBcRlet&NdS Fbe BRample,
aggl onerated. In contrast, when the distillation

t edRerAwhie 1h81ib00i 4 ke f drit@rakardegd ackit ivoiedf reduced
cycl ohexanone oxinme tends to proceed. The
C\yeahexanefiel 0xi 6@ JakHAXrbsepatat predyure), and more
preferably 1.4 tc 8 kPa {(absolute pressure). When the
pressure upon distillation is too low, cyclochexanone
oxime tends to be agglomerated. In contrast, when the
pressure upon distillation is too high, thermal
degradation of cyclohexanone oxime tends to proceed.
The temperature (distillation temperature) upon
distillation is preferably from 30 to 135°C, and more
preferably from 90 to 125°C. When the distillation
temperature is lower than 90°C, cyclohexanone oxime
tends to be agglomerated. In contrast, when the
distillation temperature is too high, thermal
degradation of cyclohexanone oxime tends to proceed.
The cyclohexanone oxime gas (A2) separated by

distilling the residue under Low Pressure is (I)

recovered as a cyclohexanone oxime solution by bringing



distilling the residue under Low Pressure is (1) 25
recovered as a cycl ohexanone oxi nme sol ution by
bringing - 8 into contact with a solvent capabl e of
di ssol ving cycl ohexanone oxinme, or (lI1) condensed by
a condenser in which a cooling nediumat a
tenperature of 90C or higher circulates to obtain a
cycl ohexanone oxinme 5 condensate |jquid (A3), and then
t he WfCorEBREEH WEVR| DTS e CaRPREE ook {4EBC19BESi ned
si mul taneously is preferth%ébrou ht i nto contact

[

t .
wi t IFYE1obeFentre apable G sGPRPRPS LY o feaangRaser in
OXi to obtain a cyclohexanone oxine sol ution, which
s P Go 08 e T Ao guEARP TS Har e ad T e
case_.of reusing t@e reggﬁgggdap cl Q.é?%%ﬁ%o§&ﬁﬁ can
be | 5ved RRFT R e%u% r s§ﬁﬁb a §Fonera?|on crystal
deposi.tJ f..cyclko an i j er

WL s NG el L e

sol v 1%h%§3?f§%‘§c?%if9é % V(ga]'llg ob¥ghRbe %a%oﬁ%ly is

can be use I ca cohol s such as net hano

et hanQlre ALRLOBANRGN: | SRR QRARGL: 3Deh 4 -HMtANA icapable
tol uene and Cycl ohexanone are preferably used. Wen

t he &y ciQhexanagecpxi dhedadoneAdkifle tHeob@din a
cycl ohexanone oxine gas (A4) is brought into contact

W t hetdhehsehbyenk, ogihdi&iocliit)ick, a8 bhqus degantatiered.
whi ch can bring the cycl ohexanone oxi ne gas (A2) or

10( A4)Consequently, handiness in the case of reusing the
recovered cyclohexanone oxime can be improved while
suppressing agglomeration (crystal deposition) of
cyclohexanone oxime in the condenser or the piping
connected thereto.

15 As the solvent, solvents capable of dissclving
cyclohexanone oxime can be used. Specifically, alcochols
gsuch as methancl, ethanol, n-propancl, isopropancl, and
t-butanol; toluene and cyclohexancne are preferably used.

When the cyclohexanone oxime gas (A2) or the

20 cyclohexanone oxime gas (A4} is brought into contact
with the solvent, either (i) a gas-liquid contactor
which can bring the cyclohexanone oxime gas (A2) or (A4)
as a vapor into contact with the solvent, or (ii) a

condenser which can bring the cyclohexanone oxime gas

25 {A2) or {(A4) into contact with the solvent on the



as a vapor into contact wwth the solvent, or (ii) a
condenser which can bring the cycl ohexanone oxi ne gas
25 (A2) or (A4) into contact with the solvent on the
- 9 surface of a cooling body can be used.
Specifically, the gas-liquid contactor (i) may be a
contactor in which the solvent cooled to the

tenperature | ower than a boiling point under an
operaFPB}fﬁ?ﬁ s i €96 1aPsPPRY afFBPUMPSE 5 PRjFifically, the

P d f th | oh

oi?f’éﬁé‘égsi Sfazs"cft %(tak?was.‘?hga é’é?é’eaﬁ Shes ogne?%av"ﬂ?c the
convent.i SOr 1 on ul

2 a EB?"é?Ptco‘f?ﬂ%? SRR3R SR T S SRR

eanO%ggﬁt Wﬁp%ﬁﬁ EErgE?oﬁ éﬁﬁﬁ?é gf 1g§¥l?gt§031hnder

condenser e SO IS Spraye

%O”deﬂéﬂt Sré’ésqg}é‘:% Qégﬁ?%)ﬂg E’}?ezzgap%f b

he
cycl ohexanone oxi ne g on tEe surface of

a COebbﬂ&m@ﬁﬁﬁn&h%éhmﬁxﬁﬁéngﬁﬁ) 5¥(:Ah a%@an&°5 spray

exanpl e, conventional heat exchangers such as

mul ti hybs] @raheats k5 e&éﬁﬁﬁgge&orﬁ%htﬁ%n%‘f[pggléegbs&/pt1on
reusi ng the cyclohexanone oxi me obtained by the

pr eseBiuipwet iamasaal sprapt €slwain fa99a pr eduréi ofoDimn can

| act am t hr ough t he vapor-phase Beckmann rearrangenent

react benemployexl posai bt tastesStrall cehdanpepduci)i ory2®e a

process of |actam which has high utilization

1¢f f | ccendgmsaf igycihdldxahensobxeme ixs spregwdnatverial

and is
condensate produced by cooling vapor of the
cyclohexanone oxime gas (A2) or (A4) on the surface of a
cooling body (heat exchanger, etc.) and, for example,
conventional heat exchangers such as a multitubular heat

15 exchanger can be employed.

By reusing the cyclchexanone oxime cbtained by the
present inventicn as a raw material for production of
lactam through the vapor-phase Beckmann rearrangement
reaction, it is posgsible to establish a production

20 process of lactam which has high utilization efficiency

of cyclohexanone oxime as a raw material and is

excellent in productivity.

EXAMPLES

25 The present invention will now be described in

- 10 -
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excellent in productivity. EXAMPLES 25 The present
invention will now be described in - 10 detail by
way of Exanples, but the present invention is not
limted to the follow ng Exanpl es. Exanple 1 In
accordance with the flow chart shown in Fig. 1, 5
cycl ohexanone oxi ne was recovered. First, a liquid
cycl ohexanone oxinme A was s lied to an evaporator,
W)

ﬁ(ﬁ?tﬁé&t E?éfdiﬂflys?E AL Sg CHRGPTEREN VAPGTITZ8E B
ti f 116 kP bsol
p§%§é33&§@?8253a3$€§§¥m§”§n@yéféﬂ%igﬁéﬁesgxfﬁg 10 gas

Al_ was %egerated and al so a m xture of cycl ohexanone
oXEPANda tar conponent derived from cycl ohexanone

oXi me Wg% ggct:g:h@% cea%i%%%iedgﬁagf é‘l&a@t rﬁ&mOfié%%:eLa. 1,

parts y welg our. e residue was Intro

Is%])%hg%%ﬁ%@t ﬁ&ﬁé!vﬁﬂ Laeaped by steam (not

en distilled at '120C after evacuating

the disgiller ;10dqt 42 16R3x6ABSA! Yk And L SEY Bupplied
usi ng a vacuum punp (not shown) . Then, the

CHd ehexaReRea 03k ey Ahared BoPataked (Abt asHAHS @hdd
parts by wei ght/hour and also a tar conponent D as a

ditgtdd hegot-eskdusy Wasa tirst havdeed a20ré s onrd hef hatet apaof

the vacuumdistiller 101 at a rate of 1 part by

weigid1heer pressure) . As a result, a c¢yclohexanone oxime
gas Al was generated and also a mixture of cyclohexanone
oxime and a tar component derived from cyclohexanone
oxime was cbtained as a residue C at a rate of 10 parts
by weight/hour. The residue C was introduced into a
vacuum distiller 101 heated by steam (not shown) and
then distilled at 120°C after evacuating the distiller
101 to 4.9 kPa {(absolute pressure) using a vacuum pump
(not shown). Then, the cyclohexanone oxime A2 was
separated at a rate of 9 parts by weight/hour and also a
tar component D as a distilled residue was discharged
from the bottom of the vacuum distiller 101 at a rate of
1 part by weight/hour.
Example 2

Using the cyclohexanone oxime A2 obtained by

separating using the vacuum distiller 101 in Example 1,

cyclohexanone oxime was recovered in accordance with the

- 11 -
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Exanpl e 2 Using the cycl ohexanone oxime A2 obtai ned by
separating using the vacuumdistiller 101 in Exanple
1, 25 cycl ohexanone oxi ne was recovered in accordance
with the - 11 flow chart shown in Fig. 2. The
separated cycl ohexanone oxime A2 was introduced into
a first stage condenser 102 using hot water at 90C
and a liquid cycl ohexanone oxime A3 5 condensed in the
fifrlw $PagE eBRWRNtRrF 102 Avas recovered, and al so an
uncondensed cycl ohexanone oxinme gas A4 was introduced

into a g FF ﬁFﬂt?ﬁnﬁﬁﬂﬁﬂﬂexfﬁgn ?*émerﬁﬁrﬁﬁﬂ nlng at

95C.. The d t 103 ked

TR A N2 e i Cfﬁdégﬁ?jlfnﬁ??ﬁs%}“i%g

cirgul atedghy a$3 11ﬂ%ﬁ% c? RRrayed. & r%?%ﬁ a
Endt shown R

spray n6zzle e upper por i on of

d
;% AR SENRLOT 100 AN U oo recoverea,
alsoE aﬁoehsgna&s@&ém%eﬁaﬁeggug}gld@.éaslggl ;és

dlrecgﬁy into contact wth the 1 ntroduced

cyﬁl@m%n@ntexa NBaPas; M o lbbauabr 88T ayi Nghi et hanol
containing the |I|iquefied cyclohexanone oxinme was

exid B3t-86iay at Btdan@hesghyt 1 0uAb @nteyebehesanosea
oxime during circulation. Cycl ohexanone oxi nes A2 and

Adaeierl 201untr ougietch e Hakelf Er sht sbagesdondenser

102 and the
continuously is circulated by a pump 104 and is sprayed
through a spray nozzle (not shown) from the upper
portion of the gas-liquid contactor 103, and then the
cyclohexanone oxime gas A4 is liquefied by bringing
methanol E cooled to -6°C using a cooling unit 105
directly into contact with the introduced cyclohexanone
oxime gas A4 through spraying. Methanol containing the
liguefied cyclohexanone oxime was extracted as a
methanol solution A5 of cyclohexanone oxime during
circulation. Cyclohexanone oximes A2 and A4 were
introduced into the first stage condenser 102 and the
gas-1liquid contactor 103 using a vacuum pump 106.
Example 3

Using the cyclchexanone oxime A2 obtained by

geparating using the vacuum distiller 101 in Example 1,

cyclohexanone oxime is recovered in accordance with the
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gas-liquid contactor 103 using a vacuum punp 106.
Exanpl e 3 Using the cycl ohexanone oxi ne A2 obt ai ned by
separating using the vacuumdistiller 101 in Exanple
1, 25 cycl ohexanone oxime is recovered in accordance
with the - 12 flow chart shown in Fig. 3. The

separ ated cycl ohexanone oxime A2 was introduced into

th s-)iquid contactor 103 using the vacuum punp
10§}g@h%é%§%-%haﬂﬂ &ncgﬁ?ac or 103 is an 5 equipnent in

105, | 3is an 5
- cul ot S B A bena SO e S RSA% P Bugh

circul ate nd 1s spraye

Spiﬁb!ré‘&’@@éc? it tﬁgo%%—igﬁlg}.% r]:eonl{:%%%rorpQBBi El)gilg)f t'fh%g

gas-liquid contactor hen cycl"0héxanone -ox

A2+ i suhd BIEHd Qb Jﬂ&% %&gl&ga%gha@ghﬁegplfﬁ tjtos ggc

10 using the cooling irectly rnto conta

Wi bbu i ikt Nt QEMEBdmEY £hABEX ' -
thrgﬁb sprayi ng. N@%%a%%?ﬁgggﬁgﬁﬁgﬁggghgéﬁFéﬁkﬁ%%&y 8

cyel ehexanN &0 xheBpap Pes exld act %ggr%ea PEE 5
sol ution AS of cycl ohexanone oxi ne during circulation.

15spNBUSTHZAle ARBEI ©ABKL) Tiv-dih e HY egpBl HOVEIdH MF the
exerts the effect of being capable of obtaining

cyeiotisiananecaxhreoknies highi tReovetyohatifondidrilms
and easily, froma m xture of
A2 is liquefied by bringing methanol E cooled to -6°C
using the cooling unit 105 directly into contact with
the introduced cyclohexanone oxime gas A2 through
spraying. Methanol containing the liquefied

cyclohexanone oxime can be extracted as a methancl

solution A5 of cyclohexanone oxime during circulation.

INDUSTRIAL APPLICABILITY

The present invention exerts the effect of being
capable of obtaining cyclohexanone oxime in a high
recovery ratio, simply and easily, from a mixture of
cyclohexanone oxime obtained as the residue after
vaporizing the liquid cyclohexanone oxime and a tar
component derived from cyclohexanone oxime. Moreover,
according to the present invention, cyclohexanone oxime
can be separated at a comparatively low temperature and

alsc thermal degradation of the resulting cyclohexanone

- 13 -
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20 cycl ohexanone oxi ne obtained as the residue after
vaporizing the liquid cycl ohexanone oxine and a tar
conmponent derived from cycl ohexanone oxi ne. Moreover,
according to the present invention, cyclohexanone

oxi me can be separated at a conparatively |ow
tenperature and 25 al so thermal degradation of the

resul ting cycl ohexanone - 13 oxinme can be suppressed
si nc@*the FEsiRfuSUPPTarsedl| §tace uterrasdwurr éssdietilhed
addi tion, by bringing cyclohexanone oxine separated

by dPREEY 1LY (?WW?'LO{@ PrHddore Pht brévaiagt with

a sol vent. capabl e of 5 dissolving cycl ohexanone oxi nme
to oB¥%£?P%T‘36Weoﬁé‘%ﬁ1ﬁoﬁ%PaB%%g@blq}tﬁtdﬁ,laitﬂoﬂe‘é@‘ﬁ%é Low

possible to recover %éclohexanone oxime in a liquid

st at e" WhHT 1 SUPT ESBLAGE YYGR Arettisst capybial of

or PUREE RNl S RAEAAREE Pt T oA & HBL s Higanone
ol SR A oS R R kA Lo S GHEPRET  he
CYCLSPEAANG O B 0RL B0, D L RECaRRt e DYSEEL OPhng
L he S B O o P8 one

pr odgeinoni Preeesen8bnkast 4 Wi ¢ Nag Bibglected to the
utilization efficiency of cycl ohéxanone oxine as a raw

1omat ecomderdddt | Sn@X €Lk eRAnd Thdd HAUCTNG tYskSofl 88using the

15

recovered cyclohexanone oxime can be improved.

By reusing the cyclohexanone oxime obtained by the
present invention as a raw material for production of
lactam through the vapor-phase Beckmann rearrangement
reaction, the effect of being capable of establishing
the production process of lactam which has high
utilization efficiency of cyclohexanone oxime as a raw
material and is excellent in productivity is also

exerted.
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exerted. - 14 What is clained is: 1. A process for
recovering cycl ohexanone oxine, which conprises
vaporizing a |liquid cycl ohexanone oxine 5 by heating
to obtain a cycl ohexanone oxine gas (Al), distilling

t he remaining residue under a pressure |lower than the
pressure upon vaporization by heating, and recovering
cycl ohexanone oxime contained in the residue. 10 2.
TH& Yy dGe s 3iBEdr &8bveri ng cycl ohexanone oxi me
according to claim1l1, wherein the distillation is
carried out under a pressure of 1.4 to 10 kPa

absol ute ressupe). 15 3. .The process for recovering
Cybt oneraRoRESSs: et RSwSRIng FYCSPRRRFAoRE Sine,

wher ei | oh i , A2 ted by
AN s SCREARGNE QI TP 1 AR al (oL SERRL RS e

oBrhias HEe PaheBtath et Sl sy S e PR M ki 1 ©
CY8| ShOABENE N B, 511 POMAE. wnfor THE PLOGESS [ ler

recoveri ng cyc exanone oxi ne accordin

OFt ian WY @rBsEN8e CYSLONRNANANG L 18X B 988t {f¥) ana

separated by distilling the residue IS 25 condensed by

a £ensel chcibhélaortOUAine: FediHihal &9 the ¥esiGue.
or higher circulates to obtain a cycl ohexanone oxi ne
2. The process for recovering cyclohexanone oxime
according to claim 1, wherein the distillation is
carried out under a pressure of 1.4 to 10 kPa (absolute

pressure) .

3. The procesgs for recovering cyclohexancne oxime
according to claim 1 or 2, wherein a cyclohexanons oxime
gas {A2) separated by distilling the residue is brought
into contact with a solvent capable of dissolving
cyclohexanone oxime to obtain a cyclohexancone oxime

solution, and then cyclohexanone oxime is recovered.

4. The process for recovering cyclohexancne oxime
according to claim 1 or 2, wherein the cyclohexanone
oxime gas (A2) separated by distilling the regidue is

condensed by a condenser in which a ceooling medium at 90°
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condensate liquid (A3) and an uncondensed

cycl ohexanone oxine gas (A4) obtained sinultaneously
is brought into contact with a solvent capabl e of

di ssolving 5 cycl ohexanone oxinme to obtain a

cycl ohexanone oxinme solution, and then cycl ohexanone
oxime is recovered. 5. The process for recovering
cycl ohexanone oxime according to claim3, wherein the

cycl oheRandHERUxi e Crd 2§88 FAYPR 1R e FeObRERRABACOXIME
A R N —
B cor STHEC LI G PPUaRErS: ROTRE By B Ao BB reinco
b oughe e o B R TRt Ve Eah ot ke ur f ace
%f d c§5&%ﬁé§£&%ﬁ%ybx1m%6to obtain a cyclohexanone oxime

solution, and then cyclchexanone oxime is recovered.

5. The process for recovering cyclohexanone oxime
according te claim 3, wherein the cyclohexanone oxime

10 gas (A2) or the cyclohexanone oxime gas (A4) is brought
into contact with the solvent on the surface of a

cooling body.

6. The process for recovering cyclohexancne oxime

15 according to claim 4, wherein the cyclohexanone oxime
gas (A2) or the cyclohexanone oxime gas (A4) is brought
into contact with the solvent on the surface of a

cooling body.




